TNF-α and TGF-β1 regulate Syndecan-4 expression in nucleus pulposus cells: role of the mitogen-activated protein kinase and NF-κB pathways.
Syndecan-4 is emerging as an important player in cell interaction with the extracellular environment and has been shown to be involved in the progression of intervertebral disc degeneration. However, the mechanism of syndecan-4 regulation by TNF-α and the role of TGF-β1 in regulating syndecan-4 expression remain poorly understood in nucleus pulposus (NP) cells. The aim of this study was to investigate these mechanisms. We exposed NP cells to TNF-α and the gene, protein expression, and promoter activity levels of syndecan-4 were measured by qPCR, western blotting, and the luciferase reporter assay, respectively. The activation of the MAPK and NF-κB pathways was detected using western blot analysis. Syndecan-4 expression in rat NP cells was increased by TNF-α, but this was neither time nor dose dependent in response to TNF-α. ERK1/2, JNK, and NF-κB pathways were activated following TNF-α treatment. Treatment with ERK1/2 and NF-κB inhibitors decreased the up-regulation of syndecan-4 by TNF-α. However, JNK inhibition showed no effect on syndecan-4 expression induced by TNF-α. TNF-α mediated up-regulation of syndecan-4 was antagonized by TGF-β1. This study provided evidence for the differential regulation by MAPK and NF-κB pathways in the over-expression of syndecan-4 promoted by TNF-α in NP cells. Our results demonstrate that TGF-β1 exerts anabolic effects on intervertebral discs by inhibiting the expression of syndecan-4.